J. Emb. Trans. (2007) Vol. 22, No. 1, pp. 53~61 53
49w FgPes ANE BIEPs FARY o4 220
od
[}

A - AW AT - FEA - oS

Factors Affecting Pregnancy Rates on Transfer of Pronuclear Microinjected
Embryos in Korean Black Goats

Y. S. Choi, H. G. Shin, S. K. Jang, H. S. Yang, O. K. Lee, D. S. Lee‘, J. K. Cho and S. T. Shin'
College of Veterinary Medicine - Research Institute of Veterinary Medicine, Chungnam National University

SUMMARY

This study was investigated factors affecting the pregnancy rates after transfer of pronuclear microinjected embryos for
the production of transgenic Korean black goats. Embryo transfer was carried out in 343 recipient Korean black goats from
September 1999 to June 2000. Estrus was induced by the insertion of intravaginal progesterone devices CIDR® for 2 weeks.
A single injection of 400 IU equine chorionic gonadotropin was administered at 48 h before CIDR® removal to increase
the proportion of does cycling and ovulation rate. Good quality embryos were prepared by microinjection of DNA into the
pronuclei of fertilized goat oocyte and cultured in vitro. Pronuclear microinjected 1~8 cell stage embryos were surgically
transferred into the oviducts of the recipient at day 4 or 5 following CIDR® removal, and morula to blastocyst stage embryos
were surgically transferred into uterus at day 9. Pregnancy was diagnosed by transrectal ultrasound scanning at 20~30 d
and 8 weeks following embryo transfer. The pregnancy rate was affected by several factors, such as estrus induction, the
number of previous transfer, transfer site, stage of CL (corpus luteum), the number of recipient CL, stage of embryos and
the number of transferred embryo. The pregnancy rate was significantly higher in recipients that came into estrus naturally
than recipients that induced to come into estrus with CIDR® (59.1% vs. 36.8%; P<0.05). The pregnancy rate was higher
when the embryos were transferred into the left oviduct than transferred into the right oviduct (42.9% vs. 35.3%; P<0.05).
The pregnancy rate of recipients with CH; (early) stage corpus hemorrhagicum in ovary was higher than recipient with CH;
(late) stage hemorrhagicum (47.5% vs. 17.9%; P<0.01). Higher pregnancy rates were obtained by transfer of 1-cell stage
embryos into oviduct while late blastocysts (51.6% vs. 66.7%; P<0.01) into uterus. The pregnancy rates when 3 embryos
were transferred to recipients were significantly higher than when 2 embryos were transferred (47.6% vs. 27.0%; P<0.05).
Although there were no significant difference among the group, adhesion of reproductive organs, uterine size, ovulation rate
of recipients, presence of large follicle and difficulty of transfer affected pregnancy rate of recipient. Higher pregnancy rates
were obtained in the recipients with 8 ~15 mm diameter uterine horn as compared to the recipients with <5 mm diameter
or >20 mm diameter uterine horn (38.9%, 20% vs. 18.2%), in the recipients with large follicle in the ovulated ovary
ipsilaterally (53.6% vs. 37.1%) and in the transfer which was carried out easily (39.2% vs. 27.8%, 0%).

In conclusion, the high rate of pregnancy was achieved following transfer of pronuclear microinjected embryos when three
or four 1-cell stage embryos were transferred into oviduct with CH, stage corpus hemorrhagicum in the ovary of recipient
which came into estrus naturally.
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Table 1. Effect of induction of estrus on pregnancy rates after
transfer of microinjected embryos in Korean black goats

No. of No. of Pregnancy
Treatment . .
recipients pregnancies rate (%)
CIDR® 321 118 36.8°
Natural 22 13 59.1°
Total 343 131 38.2

® Pregnancy rates with different superscripts are significantly
different (P<0.05).

Table 2. Effect of the number of previous transfers on pregnancy

rates
No. of No. of No. of Pregnancy
operation recipients pregnancies rate (%)
1 318 116 36.5"
2 . 23 13 56.5°
3 2 2 100.0°
Total 343 131 382
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Table 3. Effect of degree of adhesion on pregnancy rates
Adhesion Uterus Oviduct Ovary
score No. of recipient Pregnancy rate (%) No. of recipient Pregnancy rate (%) No. of recipient Pregnancy rate (%)
0 264 37.5 312 39.1 315 39.0
+ 46 39.1 16 25.0 14 28.6
++ 24 41.7 10 30.0 5 60.0
+++ 6 50.0 5 40.0 9 11.1
Total 343 382 343 38.2 343 38.2
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Table 5. Effects of transfer site on pregnancy rates
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Table 6. Effect of stage of corpus Iuteum on pregnancy rates

Transfer  Stage No. of No. of Total
ota
site of CL  recipients  pregnancies
oD 22 9 (40.9)*
CH, 120 57 (47.5)™
Oviduct N 399
CH, 62 24 (38.7)°
CH; 39 7 (17.9)°
CL; 92 32 (34.8)
Uterus 34.0
CL, 2 0 ©)
Total 337 129 (38.3)

b Pregnancy rates with different superscripts are significantly
different (P<0.05).
OD; ovulation point, CH; corpus hemorrhagicum, CL; corpus
luteum.

Table 7. Effect of ovulation rate of recipients on pregnancy rates
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Table 8. Effect of presence of large follicle {LF) on pregnancy

rates
Site of No. of No. of Pregnancy
LF recipients pregnancies rate (%)

None 280 104 37:1
Ipsilateral 28 15 53.6 .
Contralateral 27 9 333
Both 2 1 50.0

Total 337 129 383

Table 9. Effect of embryonic development on the pregnancy rates
in tubal transfer

Stage of No. of No. of Pregnancy
embryos recipients pregnancies rate (%)
1-cell 95 49 51.6
2-cell 7 1 143"
4cell 49 12 245
8-cell 8 1 12.5°
Total 159 63 39.6

No. of No. of No. of Pregnancy
CL recipients pregnancies rate (%)
1 299 113 37.8
2 27 11 40.7
>3 11 5 455
Total 337 129 383

@ Pregnancy rates with different superscripts are signifi-
cantly different (P<0.05).
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Table 10. Effect of embryonic development on the pregnancy
rates in uterine transfer

Stage of No. of No. of Pregnancy
embryos recipients pregnancies rate (%)
Morula 34 10 294
EB 20 7 35.0
MB 4 2 50.0
LB 6 4 66.7
EXB 11 2 18.2
HB 15 3 20.0
Total 90 28 31.1

EB; early blastocyst, MB; mid blastocyst, LB; late blastocyst,
ExB; expanded blastocyst, HB; hatched blastocyst.

Table 11. Effect of the number of embryos on pregnancy rates

No. of embryos/ No. of No. of Pregnancy
recipient recipients ~ pregnancies rate (%)

2 137 37 27.0°

3 105 50 47.6°

Total 242 87 36.0

2 Pregnancy rates with different superscripts are significantly
different (P<0.05).

Table 12. Effect of difficulty of transfer on pregnancy rates

Difficulty of No. of No. of Pregnancy
transfer recipients pregnancies rate (%)
Easy 319 125 39.2
Hard 18 5 27.8
Difficult 3 0 0
Total 340 130 38.2
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